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(54) Title: METHOD OF PROCESSING MOBILE STATION DATA 
(57) Abstract 

The present invention relates to a method of processing 
mobile station data in a mobile communication system in 
which the subscriber data of the mobile station are registered 
in a visitor location register which corresponds to the mobile 
services switching centre the coverage area of which the 
mobile station enters, and in which the subscriber data of the 
mobile station are deleted from the visitor location register 
after it has left the coverage area. In order to avoid unecessary 
deletion and re-registration of the subscriber data, the method 
comprises the steps of: defining an algorithm in order to 
determine a storage time for the subscriber data, storing in a 
memory means information on the entries of the mobile station 
into the coverage area, determining the storage time with the 
help of the algorithm and the information stored in the memory 
means, and after the mobile station has left the area, deleting 
its subscriber data from the visitor location register after the 
expiration of the storage time unless the mobile station has 
re-entered the coverage area. 
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METHOD OF PROCESSING MOBILE STATION DATA 

The present invention relates to a method of processing mobile sta- 
tion data in a mobile communication system which comprises at least a first 
and a second mobile services switching centre, in which method: the sub- 
5 scriber data of a mobile station is registered in a visitor location register which 
corresponds to the mobile services switching centre the coverage area of 
which the mobile station enters, and the subscriber data of the mobile station 
are deleted from said visitor location register after the mobile station has left 
the coverage area of the mobile services switching centre which corresponds 

10 to the visitor location register. Furthermore, the invention relates to a mobile 
communication system comprising: a mobile station, at least a first and a sec- 
ond mobile sen/ices switching centre, and a visitor location register which cor- 
responds to the first mobile services switching centre, comprising register 
means for registering in a memory means the subscriber data of the mobile 

15 station having entered the coverage area of the first mobile services switching 
centre, and deletion means for deleting the subscriber data of said mobile sta- 
tion from the memory means after the mobile station has left the coverage 
area of the first mobile services switching centre. 

The present invention relates to maintaining the subscriber data of 

20 mobile stations, or subscriber stations, in a mobile communication system in a 
visitor location register which corresponds to the mobile services switching 
centre in the coverage area of which the mobile station is located. The inven- 
tion is therefore suitable for use in a mobile communication system comprising 
at least two mobile services switching centres and visitor location registers 

25 corresponding thereto. In this context, the concept subscriber data refers to 
both the subscriber data of an individual mobile station and the data of a sub- 
scriber group. 

In a prior art mobile communication system, the subscriber data of a 
mobile station is stored in a home location register specified for the mobile 

30 station in question and, in addition thereto, in the visitor location register of the 
mobile services switching centre in the coverage area of which the mobile sta- 
tion is located at that time. When moving in the coverage area of the system, 
the mobile station of the prior art system continuously follows the location area 
indicated by the base station whose signals are best received by the mobile 

35 station. If the mobile station detects when moving from the radio coverage 
area of the base station to the radio coverage area of another base station 
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that the location area of the new base station differs from that of the previous 
base station, then the mobile station performs a location update by sending a 
message via a radio path to the new base station. If the new location area be- 
longs to the coverage area of a new mobile services switching centre, the 
5 visitor location register of the new mobile services switching centre sends a 
message to the home location register of the mobile station in question, noti- 
fying the home location register that the mobile station in question has entered 

•H-»/-\ r*r\\ te^r *-\r*t o ^ ro r\f rts-M*/ mrkkil/N s*^*-* m * #1+ nU inn TU« • L-v ^ v-i l~t «-% 

ii it* v oi ayo c»i oc4 v^i u io new ii ii/LJiic; oci viocd dwuv^i in ly oci i li c i i duuooi il/cji 

data of the mobile station are in that case also registered in the new visitor 
10 location register. Furthermore, the home location register sends a message to 
the previous visitor location register (the coverage area of the mobile services 
switching centre the mobile station in question has left), reporting that the mo- 
bile station has entered the coverage area of the other mobile services 
switching centre. After receiving the message in question, the previous visitor 
15 location register deletes from its memory the subscriber data of the mobile 
station indicated in the message. If the mobile station in question belongs to a 
specific subscriber group, then the visitor location register does not delete the 
subscriber group data until the last mobile station belonging to the subscriber 
group leaves the coverage area of the mobile sen/ices switching centre in 
20 question. 

It is a disadvantage of the above-described prior art solution that 
the subscriber data are deleted from the visitor location register almost imme- 
diately after the mobile station in question has left the coverage area of the 
mobile services switching centre which corresponds to the visitor location reg- 

25 ister. This means that when the same mobile station re-enters the coverage 
area of the mobile services switching centre in question, its subscriber data 
have been deleted from the visitor location register, in consequence of which 
the data have to be re-registered therein. Copying the subscriber data in 
question requires a relatively large amount of data transmission capacity. The 

30 situation is particularly problematic in a special network, such as a network 
used by authorities. For example, a police patrol may continuously patrol a 
specific area possibly composed of coverage areas of several different mobile 
services switching centres. In that case, the mobile station of the police patrol 
in question repeatedly leaves and re-enters the coverage area of a given mo- 

35 bile services switching centre. 
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In the prior art, an attempt is made to solve the above-described 
problem by storing the subscriber data in the visitor location register for a 
given period of time of a constant length, for example 10 minutes, from the 
moment the subscriber has left the coverage area of the mobile services 
5 switching centre corresponding to the visitor location register. However, this 
kind of time period of a constant length is not useful, since it alleviates the 
situation only in some cases, i.e. when the mobile station leaves the coverage 
area of the mobile services switching centre only for a short period of time (in 
this case, for less than 10 minutes). In addition, the prior art solution of the 

10 type is not able to adapt to the special needs of an individual mobile station. 

An object of the present invention is to solve the above-mentioned 
problem by providing a solution by means of which it is easier to delete sub- 
scriber data in a more flexible manner from a visitor location register and take 
subscriber-specific differences into account. This objective is achieved by the 

15 method of the invention, which is characterized by comprising the steps of: 
defining an algorithm by means of which a storage time for the subscriber data 
of a given mobile station can be determined, the storage time indicating how 
long the subscriber data of the mobile station have to be stored after the mo- 
bile station has left the coverage area of the mobile services switching centre, 

20 storing in a memory means information on at least the entries of said mobile 
station into the coverage area of said mobile services switching centre, deter- 
mining by means of said algorithm and information stored in the memory 
means the storage time for the subscriber data of said mobile station, and af- 
ter the mobile station has left the coverage area of said mobile services 

25 switching centre, deleting the subscriber data of said mobile station from the 
visitor location register after the expiration of the storage- time unless the mo- 
bile station has re-entered the coverage area of said mobile services switching 
centre. 

The invention also relates to a mobile communication system to 
30 which the method of the invention can be applied. The mobile communication 
system of the invention is characterized in that the system comprises: monitor 
means storing in a memory information on at least the entries of said mobile 
station into the coverage area of the first mobile services switching centre, and 
control means determining, on the basis of the information stored in the mem- 
35 ory by the monitor means, the storage time for the subscriber data of the mo- 
bile station, the storage time indicating how long the subscriber data of said 
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mobile station have to be stored from the moment the mobile station has left 
the coverage area of the mobile services switching centre and controlling the 
deletion means of the visitor location register to delete the subscriber data of 
said mobile station from the memory means after the mobile station has left 
5 the coverage area of the first mobile services switching centre and after the 
storage time has expired, unless the mobile station has re-entered the cover- 
age area of the mobile services switching centre. 

The invention is based on the idea that unnecessary deletion and 
subsequent continual re-registration of the subscriber data of a given mobile 

10 station in the same visitor location register can be avoided by storing in a 
memory information at least on the movements of the mobile station in ques- 
tion in the network and making a decision to delete the subscriber data on the 
basis of the information stored in the memory. In other words, by maintaining 
subscriber-specific data for a predetermined period of time on the entries of 

15 the mobile station into coverage areas of different mobile services switching 
centres, a system can be provided that is capable of taking into account the 
needs and behaviour of an individual subscriber in subscriber data processing. 
Consequently, unnecessary deletion of the subscriber data of a given mobile 
station can be avoided from a visitor location register corresponding to a mo- 

20 bile services switching centre whose coverage area the mobile station shortly 
re-enters. 

Sufficiently detailed monitoring can be achieved even by storing in 
the memory solely the times the mobile station enters the coverage area of the 
mobile services switching centre, on the basis of which a storage time can be 

25 determined in accordance with the invention for the subscriber data of the mo- 
bile station. In accordance with the invention, the time the mobile station has 
left the coverage area is also preferably stored in the memory in question, and 
the storage time for the subscriber data can then be determined on the basis 
of how long the mobile station has altogether been out of the coverage area of 

30 the mobile services switching centre. This gives a more realistic picture of the 
movements of the mobile station. 

The invention makes it possible to provide a system capable of 
learning in such a way that if the subscriber data of a given mobile station is 
repeatedly deleted at a wrong moment from a visitor location register, the 

35 storage time of the subscriber data can be changed (extended or shortened) 
by changing the algorithm used for the determination of the storage time. The 
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system is able to do this independently by changing the parameters used in 
the algorithm to achieve a more accurate storage time, for example. 

The most significant advantages of the invention and system are 
therefore less need for unnecessary deletion and re-registration of subscriber 
5 data in the same visitor location register, fewer delays in connection with the 
registration, less need for processing capacity in the home location register, 
the capability of taking the previous movements of an individual mobile station 
in the network into account in a decision about deleting the subscriber data, 
and the ability to provide a system that is extremely flexible and capable of 
10 learning. 

In a preferred embodiment of the mobile communication system of 
the invention, the monitor means store in the memory information indicating at 
least the periods of time between departures from and entries into the area by 
the mobile station and the number of entries. The information in question is 

15 stored in the memory for a predetermined period of time. Each visitor location 
register may include a separate memory for maintaining this information or, 
alternatively, the memory may be located in the home location register of the 
mobile station. When the information stored in the memory indicates that a 
given mobile station has entered the coverage area of the same mobile serv- 

20 ices switching centre for a predetermined number of times within the time pe- 
riod in question, a storage time is concluded for the subscriber data of the mo- 
bile station in question by means of the information stored in the memory and 
the algorithm (i.e. deduction rules) used. For example, the length of the stor- 
age time may correspond to the longest period of time the mobile station has 

25 been out of the coverage area of the mobile services switching centre in ques- 
tion, on, the basis of the information stored in the memory (i.e. the- longest pe- 
riod of time between a departure from and an entry into the area). The deletion 
of the subscriber data can thus be optimized for the mobile station in question. 

The preferred embodiments of the method and mobile communica- 

30 tion system of the invention are disclosed in the attached dependent claims 2 
to 4 and 6 to 9. 

In the following, the invention will be described in more detail by 
way of example with reference to the accompanying figures, in which 

Figure 1 shows a flow diagram of a first preferred embodiment of 
35 the method of the invention, and 
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Figure 2 shows a block diagram of a first preferred embodiment of 
the mobile communication system of the invention. 

Figure 1 shows a flow diagram of a first preferred embodiment of 
the method of the invention. The flow diagram of Figure 1 can be applied to 
5 subscriber data processing of an individual mobile station in the TETRA net- 
work (Terrestrial Trunked Radio), for example. 

In block A, an algorithm (detection rules) is defined in order to de- 
termine a storage time for the subscriber data of a mobile station. According to 
the invention, the algorithm in question is defined in such a manner that the 
10 algorithm utilizes information collected on the previous movements of the mo- 
bile station in the area of the system and stored in a memory. On the basis of 
this information, the algorithm can be used to determine the storage time of 
the subscriber data for the mobile station in question. The storage time of the 
subscriber data indicates to a visitor location register how long it should store 
15 the subscriber data of the mobile station from the moment the mobile station 
has left the coverage area of the mobile services switching centre corre- 
sponding to the visitor location register in question. In connection with the flow 
diagram of Figure 1 it is assumed that the algorithm is defined in the following 
way: 

20 if the mobile station has entered the coverage area at least n times 

(n being three, for example) within a time period Tref (for example 48 h), then 
the storage time is the longest period of time Tmax between a departure from 
and an entry into the area, which is stored in the memory (Tmax being 6 h, for 
example), 

25 if the period of time between departures and entries into the area by 

the mobile station is more than 2 hours on average, then the storage time is 
nevertheless only 10 minutes, and 

if the mobile station has entered the coverage area less than n 
times within a time period Tref, then the storage time is 10 minutes. 

30 In block B, a mobile station MS enters the coverage area of a mo- 

bile services switching centre MSG, and its subscriber data are then registered 
in a visitor location register VLR corresponding to the mobile services switch- 
ing centre MSC. 

In block C, the time the mobile station MS has entered the coverage 
35 area of the mobile services switching centre MSC is stored in the memory. In 
accordance with the invention, the information is maintained in the memory for 
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a time period Tref, and information can then be found in the memory on the 
entries within the time period in question (of 48 h, for example). 

In block D, the mobile station MS leaves the coverage area of the 
mobile services switching centre MSC. The time the mobile station has left the 
5 coverage area of the mobile services switching centre is then stored in the 
memory. Consequently, information indicating the times the mobile station has 
left the area within the time period Tref can also be found in the memory. 

In blocks E to H, the defined algorithm is applied in order to deter- 
mine the storage time for the subscriber data. 

10 In block E it is checked from the statistics if the mobile station MS 

has entered the coverage area of the mobile services switching centre MSC at 
least n times within the time period Tref, i.e. in the case of Figure 1, three 
times within the last 48 hours. If not so, the routine proceeds to block F where 
a storage time Ts of 10 minutes is obtained. In contrast, if it is detected in 

15 block E that the mobile station MS has entered the coverage area of the mo- 
bile services switching centre MSC at least three times within the last 48 
hours, then it means that the mobile station has repeatedly entered the cover- 
age area in question. In that case, the routine proceeds to block G. 

In block G, it is checked if the period of time between departures 

20 from and entries into the area by the mobile station is more than 2 hours on 
average. If so, the routine proceeds to block F, where the storage time Ts of 
10 minutes is obtained. In contrast, if the period of time in question is less than 
2 hours on average, then the routine proceeds to block H. 

In block H, the longest period of time Tmax between departures 

25 from and entries into the area is retrieved from the memory, the longest period 
of time in the following assumed to be 6 hours. Consequently; the Tmax, i.e. 6 
hours, is obtained as the storage time. 

In block I, a timer t is switched on. As distinct from the flow diagram 
of Figure 1 , a given maximum time can be defined for the storage time of the 

30 subscriber data. In that case, in block I it is checked if the storage time Ts ex- 
ceeds the defined maximum time (of possibly a couple of hours, for example). 
If so, the storage time Ts is set to correspond to the maximum time in block I. 
Only after this the timer is switched on. 

In block J it is checked if the mobile station MS has re-entered the 

35 coverage area of the mobile services switching centre MSC. If so, the routine 
proceeds to block C where the entry time is recorded in the memory. In accor- 
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dance with the invention, the subscriber data of the mobile station MS are al- 
ready found in the visitor location register (because they have not yet been 
deleted therefrom), whereupon it is not necessary to re-register the subscriber 
data therein. 

5 In contrast, if in block J it is detected that the mobile station MS has 

not re-entered the coverage area of the mobile services switching centre MSC, 
the routine proceeds to block K where it is checked if the storage time Ts for 
the subscriber data of the mobile station in question is exceeded. !f not, the 
routine returns to block J. Otherwise, the routine proceeds to block L where 

10 the subscriber data of the mobile station MS in question are deleted from the 
visitor location register VLR. If the mobile station belongs to a given subscriber 
group, the subscriber data are deleted only if the mobile station moving off 
from the area is the last mobile station that belongs to the subscriber group 
and moves off from the coverage area of the mobile services switching centre. 

15 In accordance with the invention, as distinct from Figure 1 , a system 

capable of learning can be provided by also monitoring the deletion and re- 
registration of subscriber data during a longer period of time for a given mobile 
station. If it then turns out that the storage time given by the algorithm is re- 
peatedly wrong, then the system can automatically adjust the parameters used 

20 in the algorithm to provide a more suitable storage time. For example, this can 
be done by not defining as the storage time Ts the longest period of time 
Tmax between departures from and entries into the area and retrieved from 
the memory means, but instead, the storage time is determined by the formula 
Ts = Tmax * K, where K is a factor that can be adjusted and at the beginning 

25 is 1 .0, for example. If the system then detects that the storage time is repeat- 
edly too short, then it can increment the factor (K = 1 .2, for example) or, corre- 
spondingly, if the storage time is repeatedly unnecessarily long, then the sys- 
tem can decrement the factor (K = 0.8, for example). For each mobile station, 
a separate factor K then preferably exists for each visitor location register. The 

30 system is thus able to adapt to the movements of a given individual mobile 
station within the area covered by the system. 

Figure 2 shows a block diagram of a first preferred embodiment of 
the mobile communication system of the invention. The mobile telephone 
system presented in Figure 2 can be part of the TETRA network (Terrestrial 

35 Trunked Radio), although the invention can also be utilized in other connec- 
tions. 
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In the case of Figure 2, a mobile station MS moves to and fro be- 
tween the coverage areas A1 and A2 of mobile services switching centres 
DXT1 and DXT2. In the case of Figure 2, the mobile station MS has a home 
location register HLR2 in the coverage area A1. The subscriber data of the 
5 mobile station in question are then registered in a memory 1 of a visitor loca- 
tion register VLR1 corresponding to the mobile services switching centre 
DXT1. 

In order that the subscriber data of the mobile station MS repeat- 
edly moving between the mobile services switching centres DXT1 and DXT2 

10 do not need to be continuously registered and thereafter deleted from the 
memory of the visitor location register VLR1, monitor means 2 are arranged in 
the system of Figure 2. In the case of Figure 2, the monitor means 2 are lo- 
cated in the home location register HLR2 of the mobile station MS. The 
movements of the mobile station MS over the entire area covered by the sys- 

15 tern are monitored using the monitor means. Consequently, when entering the 
coverage area A1 of the mobile services switching centre DXT1 , the mobile 
station performs a location update, in consequence of which the visitor loca- 
tion register VLR1 notifies the home location register HLR2 of the mobile sta- 
tion in a message S1 that the mobile station MS is located in its coverage area 

20 A1. The home location register stores information on this in a manner known 
per se in a memory 3, and, in addition, the monitor means 2 store in a memory 
7 information on the time the mobile station has entered the coverage area A1 
of the mobile services switching centre DXT1. 

In accordance with the invention, the monitor means 2 maintain in 

25 the memory 7 information indicating the times the mobile station MS has en- 
tered* and left the coverage areas of different mobile services switching centres 
within a time period Tref of a predetermined length, within the last 48 hours, 
for example. In other words, the monitor means delete the stored information 
which is older than 48 hours from the memory 7. 

30 When the home location register HLR2 of the mobile station MS in 

the case of Figure 2 receives in the message S1 information indicating that the 
mobile station has entered the coverage area A1 of the mobile services 
switching centre DXT1, control means 4 of the home location register HLR2 
detect on the basis of the information stored in the memory 7 the number of 

35 times the mobile station has entered the coverage area A1 within the time pe- 
riod Tref, the average period of time between departures from and entries into 
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the coverage area A1 by the base station, and the longest period of time Tmax 
between departures from and entries into the area by the mobile station. On 
the basis of this information, the control means 4 of the home location register 
HLR2 control deletion means 5 of the visitor location register VLR1. In other 
5 words, the home location register acknowledges the message S1 by sending a 
message S2 to the visitor location register VLR1, the message S2 including 
the storage time Ts for the subscriber data of the mobile station, the storage 
time indicating how long the visitor location register VLR1 has to store the 
subscriber data of the mobile station in the memory 1 from the moment the 

10 mobile station has left the coverage area A1 of the mobile services switching 
centre DXT1 . The storage time is determined as described by way of example 
in connection with the flow diagram of Figure 1 . 

After receiving the message S2, register means 6 of the visitor lo- 
cation register store the subscriber data of the mobile station MS in the mem- 

15 ory 1 unless they already exist therein (i.e. the mobile station MS has visited 
the coverage area earlier and its subscriber data are not yet deleted from the 
memory 1). 

After leaving the coverage area A1 of the mobile services switching 
centre DXT1 and after entering the coverage area A2 of the mobile services 

20 switching centre DXT2, the mobile station MS performs a location update, and 
the home location register HLR2 then receives information indicating that the 
mobile station MS is no longer located in the coverage area A1 . The monitor 
means 2 of the home location register HLR2 then store the time the mobile 
station has left the area in the memory 7. In addition, the home location regis- 

25 ter HLR2 transmits information indicating the location update performed by the 
mobile station to the visitor location register VLR1. The deletion means 5 then 
wait for the storage time Ts they have been notified by the control means 4 in 
the message S2 before deleting the subscriber data of the mobile station MS 
from the memory 1 . Consequently, if the mobile station returns to the coverage 

30 area A1 of the mobile services switching centre DXT1 before the expiration of 
the above-mentioned storage time Ts, there is no need to re-register its sub- 
scriber data in the memory 1 , because the deletion means 5 have not yet de- 
leted the data therefrom. 

As distinct from the case of Figure 2, the control means 4 can notify 

35 the deletion means 5 of the subscriber data storage time Ts in the same mes- 
sage by means of which the home location register HLR2 notifies the visitor 



XDCID: <WO 9943175A1_L> 



WO 99/431 75 PCT/FI99/00125 



location register VLR1 of the fact that the mobile station has left the coverage 
area. 

Furthermore, as distinct from the case of Figure 2, the visitor loca- 
tion registers of the system can be equipped with their own monitor means 
5 and memories related thereto. In that case, each visitor location register 
maintains information on the mobile stations entering the coverage area of the 
mobile services switching centre corresponding thereto. Consequently, no 
monitor means are required in the home location registers of the mobile sta- 
tions. In this kind of embodiment, the visitor location registers are independ- 

10 ently capable of deciding how long the data of a given mobile station have to 
be stored after the mobile station has left the coverage area of the mobile 
services switching centre corresponding to the visitor location register. 

It is to be understood that the above description and the figures re- 
lated thereto are only intended to illustrate the present invention. It will be ap- 

15 parent to those skilled in the art that many variations and modifications can be 
made to the invention without departing from the scope and spirit of the inven- 
tion disclosed in the attached claims. 
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CLAIMS 

1 . A method of processing mobile station data in a mobile commu- 
nication system which comprises at least a first and a second mobile services 
switching centre, in which method: 

5 the subscriber data of a mobile station are registered in a visitor lo- 

cation register which corresponds to the mobile services switching centre the 
coverage area of which the mobile station enters, 

and the subscriber data of the mobile station are deleted from said 
visitor location register after the mobile station has left the coverage area of 
10 the mobile services switching centre which corresponds to the visitor location 
register, characterized by comprising the steps of: 

defining an algorithm by means of which a storage time for the sub- 
scriber data of a given mobile station can be determined, the storage time in- 
dicating how long the subscriber data of the mobile station have to be stored 
15 after the mobile station has left the coverage area of the mobile services 
switching centre, 

storing in a memory means information on at least the entries of 
said mobile station into the coverage area of said mobile services switching 
centre, 

20 determining by means of said algorithm and information stored in 

the memory means the storage time for the subscriber data of said mobile sta- 
tion, and 

after the mobile station has left the coverage area of said mobile 
services switching centre, deleting the subscriber data of said mobile station 
25 from the visitor location register after the expiration of the storage time unless 
the mobile station has re-entered the coverage area of said mobile services 
switching centre. 

2. A method as claimed in claim 1, characterized in that 
said algorithm is also changed in the method in order to adjust the length of 

30 the storage time. 

3. A method as claimed in claim 2, characterized in that the 
algorithm is changed in order to increase the storage time if the subscriber 
data of a given mobile station is repeatedly deleted from the visitor location 
register before said mobile station has re-entered the coverage area of the 

35 mobile services switching centre corresponding to the visitor location register. 
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4. A method as claimed in claim 1, characterized in that in 
said memory means is stored at least information by means of which the peri- 
ods of time between departures from and entries into the area by the mobile 
station and the number of entries can be determined, that 

5 the information is maintained in the memory means for a predeter- 

mined period of time from the storage moment, and that 

when the information stored in the memory means indicates that the 
mobile station has entered the coverage area of said mobile services switch- 
ing centre for a predetermined number of times within a predetermined period 
10 of time, said algorithm is defined to indicate the longest period of time between 
a departure from and an entry into said area by the mobile station. 

5. A mobile communication system comprising: 
a mobile station (MS), 

at least a first and a second mobile services switching centre 

15 (DXT1 , DXT2), and 

a visitor location register (VLR1) which corresponds to the first mo- 
bile services switching centre (DXT1), comprising register means (6) for reg- 
istering in a memory means (1) the subscriber data of the mobile station (MS) 
having entered the coverage area (A1 ) of the first mobile services switching 

20 centre (DXT1), and deletion means (5) for deleting the subscriber data of said 
mobile station (MS) from the memory means (1) after the mobile station has 
left the coverage area (A1) of the first mobile services switching centre, 
characterized in that the system comprises: 

monitor means (2) storing in a memory (7) information on at least 

25 the entries of said mobile station (MS) into the coverage area of the first mo- 
bile services switching centre (DXT1), and 

control means (4) determining, on the basis of the information 
stored in the memory (7) by the monitor means, the storage time for the sub- 
scriber data of the mobile station, the storage time indicating how long the 

30 subscriber data of said mobile station have to be stored from the moment the 
mobile station has left the coverage area of the mobile services switching 
centre and controlling the deletion means (5) of the visitor location register 
(VLR1) to delete the subscriber data of said mobile station (MS) from the 
memory means (1 ) after the mobile station (MS) has left the coverage area 

35 (A1 ) of the first mobile services switching centre and after the storage time has 
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expired, unless the mobile station has re-entered the coverage area of the 
mobile sen/ices switching centre. 

6. A mobile communication system as claimed in claim 5, char- 
acterized in that the monitor means (2) store in said memory (7) informa- 

5 tion indicating at least the periods of time between departures from and entries 
into the area by the mobile station (MS) and the number of entries, and that 
said information is stored in the memory for a predetermined period of time 
(Tref). 

7. A mobile communication system as claimed in claim 5 or 6, 
10 characterized in that when the information stored in the memory (7) 

indicate that the mobile station (MS) has entered the coverage area of the first 
mobile services switching centre (MSC1) at least a predetermined number of 
times within the predetermined period of time (Tref), the control means (4) 
control the deletion means (5) of the visitor location register to delete the sub- 
15 scriber data of the mobile station (MS) from the memory means (1) after the 
expiration of a given storage time of a constant length. 

8. A mobile communication system as claimed in claim 5 or 6, 
characterized in that when the information stored in the memory (7) 
indicate that the mobile station (MS) has entered the coverage area of the first 

20 mobile services switching centre (MSC1) at least a predetermined number of 
times within said predetermined period of time (Tref), the control means (4) 
control the deletion means (5) of the visitor location register in such a way that 
the deletion means delete the subscriber data of the mobile station (MS) from 
the memory means (1) after the expiration of the storage time whose length 

25 corresponds to the longest period of time (Tmax) between a departure from 
and an entry into the area by the mobile station, said period of time being indi- 
cated by the information stored in the memory (7). 

9. A mobile communication system as claimed in any one of claims 
5 to 8, characterized in that the monitor means (2) control the control 

30 means in such a way that on the basis of the information stored in the memory 
means (7), the storage time of the subscriber data determined by the control 
means becomes longer if the monitor means (2) detect that the subscriber 
data of a given mobile station (MS) are repeatedly deleted from the visitor lo- 
cation register (VLR) before said mobile station (MS) has re-entered the cov- 

35 erage area of the mobile services switching centre corresponding to the visitor 
location register (VLR). 
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